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Metalliferous Trisazo-DyestufFs and process for making them 
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CIBA Limited, a body corporate 
organised according to the laws of Switzer- 
land, of Basle, Switzerland, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

This invention provides new metalliferous 
trisazo-dyestuffs which, as for example in the 
case of the complex compound of the formula 

(1) 



correspond to the general formula 



(2) 



in which the group — O— Me— O is bound 
to tthe residues R3 and in positions vicinal 
to the azo linkage. Me represents the metal 
copper or nickel, represents the residue of 
an initial component free from hydroxyl 
groups, Ra represents an aromatic residue 
containing at most 10 aryl carbon atoms, R3 
represents an aromatic residue of the benzene 
series, and R^ represents a naphthalene resi- 
due free from amino groups and containing 
at least one sulphonic acid group or repre- 
sents a 5-pyrazolone residue, and in which 
the azo linkages connected to the residues R^ 
and R3 are bound in para-position relatively 
to one another. 

The metalliferous azo-dyestuffs of the 
general formula (2) are made in accordance 
widi the invention by treating a trisazo-dye- 
stuff corresponding to the general formula 



(3) Rx— N=N— R,— N=N— R3— N=N— R, 
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m which R^ represents the residue of an 
initial component free from hydroxyl groups, 

Ra represaits an aromatic residue contain- 
ing ast most 10 aryl carbon atoms, 

R3 represents an aromatic residue of the 
benzene series, and 

R4 represents a residue of an oxynaphtha- 
lene sulphonic acid free from amino groups 
and bound to the azo-linkage in a position 
vicinal to a hydroxyl group or r^resents a 5- 
pyrazolone residue and 
in which the azo linkages connected to the 
residues R^ and R, are bound in para-position 
reladyely to one another, and the residue R, 
contains an alkoxy group of low molecular 
weight in a position vicinal to the azo linkage 
.conaectmg R, with R^ 

/Witk^aQ. agent yielding copper or nickel under 
■'.coaditibns such! that the corresponding ortho: 
fm&o'-dioxy^zofmatal complex is formed. 



The trisazo-dyesmffs of the formula (3) 
serving as starting materials may be prepared 
by coupling a diazotised. initial component 
free from hydroxyl groups with a middle com- 
ponent of the benzene or naphthalene series, 
that is to say, with an aniinobenzene or amino- 
naphthalene capable' of coupling in para- 
position relatively to Ae amino group, then 
diazodsing the amino-monoazo-dyestuff, and 
-coupling the diazo compound with a middle 
conq)onent rf the benzene scries which con- 
tains an alkoxy group of low molecular 
weigiht in a position vicinal to the amino 
group, converting the resulting amino-dfsazo- 
dyestuff into its diazo compound, and finally 
coupling the latter either with an oxynaph- 
thalene sulphonic acid free from amino groups 
or with a 5-pyrazoIone. 

As initial components, from which the 
dyestuflFs of the formula (3) are to be prepared 
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by the method described above^ there come 
into consideration, for example, aryl amines 
of the benzene or naphthalene series or those 
having more than two fused 6-membered rings 
5 which arylamines are free from hydroxyl 
groups, buit may be otherwise substimted in 
any desired manner, and advantageously con- 
tain sulphonic add groups. As examples 
there may be mentioned amino-benzene sul- 
10 phonic acids such as l-aminobenzene-S- or 
-4-sulphonic add, aminobenzene-2 : 5-disul- 
phonic add, aminonaphthalene siilphonic 
acids such as l-aminonaphthalene-4- or -5- 
sulphonic add, l-amino-4-nitronaphthdene-5- 
15 sulphonic acid, l-aminonaphthalene-5 : 7-di- 
sulphonic add, 2-aminonaphthalene-4:8- or 
-5:7-disulphonic acid or Z-aminopyrene di- 
sulphonic add, and also aminea which con- 
ain two non-fused 6-membered rings such 
20 as 4-amino-4^-acetylaminoF-l:P-diphenyl-3- 
sulphonic add, or initial components contam- ' 
ing heterocyclic rings such as 2-(4*-amino- 
phenyI)-6-methyl-ben2ithiazole sulphonic acid. 
The first middle compon^t, which yields 
25 the residue in the dyesmffs ^ the formula 
(3X may be of the benzene series, for ex- 
ample, ammobcnzene, l.amino-2- or -3- 
methyl -benzene or l-amino-2 : 5-dmaethyl- 
benzene. la some cases it is especially advan- 
50 tageous to use middle conaponents of the 
naphthalene series such as l-aminonaphtha- 
lene^ l^ammonaphthaIene-6- or -7-sulphonic 
add or ithe camnerdal mixture dE these two 
acids. . - 

35 The second middle component yielding me 
residue Rg.must be one of the benzene series 
and must also contain in a position, vicinal to 
the amino group an alkoxy group of low mole- 
cular wdght, that is to say, one which con- 
40 tains only few carbon atoms such, for ex- 
ample, as an ediojcy group or advantageously 
a metho^ group. As examples of such middle 
components there may be mentioned more 
especially amino-ordio-metho^benze:nes such 
45 as l-amino-2-methoxybenzeri&» l-amino-2- 
methoxy-5-methylbenzaie, 1 - amino-2 : 5-di- 
methoxybenzene, and also l-amino-2-edioxy- 
S-methyl benzene. 
As end con^onents for making the tnsazo- 
50 dyestu& diere ccMne intb consideration advan- 
tageously oxynaphthalene sulphonic acids 
capable of coupling in a positioti vicinal Ito a 
hydroxyl group. These ccmponents may con- 
tain one or 2 or, if desired, even 3 sulphonic 
5S acid groups and may contain further substi- 
ments, with the excepdon of free or subsn- 
mted amino groups, sudi as an additional 
hydroxyl group, a halogen atom espedally 
chlorine, or an alkoxy group. As examples 
60 diere may be mentioned l-oxynaiphltfialene-4- 
sulphonic acid, 2-oxynaphth2dene-4- or -(S- or 
-7.su]^honic acid, l-oxynaphtha1ene-3 : 6^ or 
-3 : 8- or -4 : 8-disulphonic acid, 2-oxynaphtha- 
lene-3:6- or -6 : 8-disulphonic add and 1:8- 
6 J dioxynaphtlialcne-3:6-disulphomc add. 



Instead of oxynaphthalene sulphonic adds 
there may be used as gad components 5- 
pyrazotones such as 3-methyl-5-pyrazoloae, 1- 
phenyl-3-methyl-5-pyrazolone, l-phenyl-3- 
methyl-5-pyrazolone-3*-sulphonic add or -3S 70 
sulphonic add amide or l-phenyl-5-i>yrazo- 
lone-3-carboxylic add. - ^ 

It is of advantage so to choose the stantmg 
materials that the resulting trisazo-dyestuff 
contains at least three and at most six, aiid 7> 
advanttageously three to four, sulphomc acid 
groups. When only a few sulphonic acid 
groims are present, and die solubility in water 
5 the metalliferous dyestuffs obtainable there- 
from in accordance with the present process w 
is insuffident, tiie solubiUty can in general be 
substantially improved by the prescnc^ of 
ddier groups imparting solubility sudi as 
carboxyUc add groups or sulphomc acid 
amide groups. i • 

The reactions necessary for makmg the 
trisazo-dyestuffs used as starting m^erials in 
the presmt process, that is to say, the diazo- 
tisauons and couplings; may be earned om 
by the usual known metiiods. Couplm^ with v« 
the middle components are usually carried out 
with advantage in a weakly add medium. 
IVliddle components having a low capacity tor 
coupling such as aminobenzene, 2-methyl- or 
2-methoxy-l-aminobenzene are advan- 95 
tageously coupled in the form of thett <u- 
methane sulphmic acids, and ithe »o-inethanc 
sulphonic add readues is subsequentiy spht 
off. For the final coupling witii the oxynaph- 
thalene sulphonic adds it is of advantage to 100 
work in an alkaline medium, for example, a 
medium rendered alkalane with an alkah car- 
bonate, and, if desired, to accelerate the reac- 
tion by suitable additions such as alccdiol or 
espedally pyridine. ^ 1"^ 

As a nde it is of advantage to separate the 
trisazo-dyesnifE frwn die couptog nmmire 
before carrying out die metallisation, and then 
to metallise the dyestoff without any inter- 
mediate drying. In some cases, however, it 110 
is unnecessary tto isolate the dyestuff from the 
coupling mixture. 

As agents yielding metal there arc used m 
the present process agents yielding nic*d or 
advantageously those yielding copper. ^Therc H3 
may be used, for example, salts of divalent 
nickel such as nickel (Ni . .) sulphat^ 
alts of mono- or divalent copper, sudi 
as cuprous chloride or cupric sulphate, 
and also compounds which contain these 120 
metals in complex union. In the latter 
connection there are especially suitable 
nickel- or copper-ammine complexes such, 
for example, as the^ complex nickel or 
copper compounds obtainable from ammonia, 125 
allcylaxmnes sudi as ethylaniine, morpholine, 
pyridine, picoKnes or piperidine. Li order to 
ensure the complete splitting off of the alkyl 
groups from the alkoxy groups with the 
formation of a metal complex of the tnsazo- *30 
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dyestuff it is usually necessary to carry out 
the treatmeat with the agent yielding metal at 
a raised temperature for example, at about 
90* C. and for several hours. It is also of 
advantage to work in an aqueous medium. If 
desired^ the treatment with the agent yielding 
metal may be carried out in the presence of 
suitable additions. As such additions there 
may be mentioned^ bases such as anmionia or 
pyridine, for example, an excess of the base 
which is present in the molecule of the metal 
ammine complex when such is used as an 
agent yielding metal. 

In some cases very good results are ob- 
tained by carrying out the treatment with the 
agent yielding metal in the presence of an 
ethanolamine. Such treatment is in accord- 
ance with Specification No, 644,883 which 
describes and claims a process for the manu- 
faoture of metalliferous azo-dyestuffs, wherein 
an orcho-alkoxy-ortho^-oxy-azo- dyestuff, 
which contains at least one sulphonic acid 
group and at least two azo-groups, is treated 
in the presence of an aliphatic amine con- 
taining a hydroayl gpcoup, for aample, an 
ethanolamine, widi an agent yielding metal 
until the alkoxy group or groups is or are split 
up. 

_ The metalliferous dyestuffs of the inven- 
tion are new and correspond to the fdnnula 
(2) given above. The latter formula un- 
doubtedly represents the correct stoichio- 
metric proportions of mckel or copper and the 
correct posidon of die metal atom in the com- 
plex. However, the distribution of mam and 
secondary valendies in the complex union of 
the metal has not been established with 
certainty. 

^ These trisazo-dyestuffs produced from 
simple components are suitable for dyeing or 
printing a very wide variety of materials for 
example, those of animal origin such as wool 
or leather. Owing to their good afiinity for 
vegetable fibres they are especially suitable 
for dyeing or printing cellulose-containing 
materials such as linen, cotton and artificial 
silk or staple fibres of regenerated cellulose. 



litre: 

Example 1. 
7.5 parts of the sodium salt of the disazo- 
dyestuff obtained by coupling diazotised 2- 
amuionaphthalene-4:8-disulphonic acid with 70 

1- amuionaphthalene-7-sulphonic acid, further 
diazotising and then coupling widi 1-amino- 

2- methoxy-5-methylbenzene, are dissolved in 
100 parts of warm water, cooled with ice to 
15—20° C, and diazotised by the addition 75 
of 0.7 part of sodium nitrite dissolved in 5 
parts of water and pouring in 3.5 parts of 
hydrochloric acid of 30 per cent, strength 
which has been diluted widi about 6 parts of 
water. The mixiture is stirred for about 2 80 
hours at 10— 15 - C, and the diazo compound 

is then coupled with a solution, rendered 
alkaline with sodium carbonate, of 2.3 parts <rf 
1-oxynaphthalene -4 -sulphonic acid. The 
coupling may be accelerated by the addition 85 
of a small amount of pyridine. When die di- 
azo compound can no longer be detected, 
there are added approximaitely 10 parts of 
sodium chloride for every 10 parts by-volume 
of die cotipUng mixture, and the dyestuif is 90 
filtered off. In order to convert the dyestuff 
into its c(»nplex copper compotmd, the dye- 
stuff is dissolved in 300 parts <tf hot water, 
100 pants of pyridine are added^ followed by 
a copper solution consisting of 3 parts of crys- 95 
talline copper sulphate, 12 parts of water and 
4.8 parts by volume of ammonia solution 
30 per cent, strength. The whole is stirred for 
about 6 hours at 90—95" C, the pyridine is 
distilled off in vacuo, and the dyestuff is pre- 100 
cipitated by the addition of sodium chloride. 
When dry, the dyestuff is a blackish powder 
which dissolves in water with a grey-bluft 
coloration and in concentrated sulphuric acid 
with a reddish blue coloration, and dyes 105 
cotton grey tinJts which are fast to light. 
Example 2. 
The amino-disazo-dyestuff used in Example 
1 is diazotised as described in ±at Example 
and coupled in a sohition rendered alkaline 110 
with sodium carbonate, and advantageously 
^th the addition of a small amount of pyri- 



TTioT, it 11- — —w** wim me aamuon ot a smau amount of nvri 

They possess good leveUing properties, which dine, widi 3.2 parts of l^xynapffieSe^^ 8 
IS also of advantage iter dyeme streakv arti- rficinfc^n.v ^Jl^ 



is also of advantage Iter dyeing streaky arti- 
ficial silk from viscose. The dyeings obtain- 
able with the new metalliferous dyestiiffs on 
cellulose fibres are usually distingui^ed by 
their very desirable grey tints and also by 
their good properties of wet fastness and 
above aU by their very good fastness to Ught. 
Even in the case of weak dyeings idie fastness 
to light is surprismg, and generally speaking 
the fostness to light is not diniini.shed to any 
important extent by the usual treatments used 
to impart anti-creasing properties. 

The following Examples illustrate the in- 
vention the parts and percentages bdng by 
weight unless otherwise stated and the rela- 
tionship of parts by weight to parts by volimie 
. being idie same as that of the kilogram to the 



disu^hcmic add. When ihe coupling has 
finished there are added about 5 parts of 
sodium chloride for every 100 parts by 
volume of the mixture, and the dyestuff is 
filtered off. The dyestuff is dissolved in 200 
parts of hot water and 40 parts of pyridine, 
and, after die addition of a copper solution 
consisting of 3 parts of crystalline copper sul- 
phate, 12 parts of water and 4.8 parts by 
volume of ammonia solution of 30 per' cent, 
sttength, the whole is stirred for 6 hours at 
90—95 C. The pyridine is then distilled off 
m vacuo and the dyestuff is precipitated by 
the addition of aboiit 30 parts " of sodium 
chlonde. The dyestuff when dry is a blackish 
powder which dissolves in water with 'a 
greenish blue coloration and m concentrated 
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sulphuric acid with a reddish blue coloration, 
and dyes cotton grey tints which are fast to 
Ught. ^ 

A dyestufE which dyes somewhat more 

5 greenish shades of similar fasitness to light is 
produced Jyy using l-oxynaphdialene-3 : 8-di- 
sulphonic acid as end component. - 

The dyestuflf obtained by using 2-03cynaph- 
thalene-4-sulphonic acid yields an olive-grey 

10 tint. 

Example 3. 
6.5 parts of the sodium salt of the disazo- 
dyestuff, which is obtained by coupling diazo- 
tised-2-aminonaphthalene - 4:8 - disulphonic 
15 add with l-aminonaphthalene, further diazo- 
- dsing and then coupling with l-amino-2- 
methoxy-5-methyl-benzene5 are dissolved m 
100 parts o£ warm water,^ then cooled with ice 

to 18 ^20* and diazotised by the addition 

20 of 0.7 part of sodium nitrite dissolved in 5 
parts of water and by pouring in 3 parts of 
hydrochloric add of 30 per cent, strength 
which has been diluted with about 6 parts of 
water. Stirring is continued until non-diazo- 
25. tised dy^tuff can no longer be detected, and 
" coupling is then carried out at 0 — ^5** C. with 
3.2 parts of 1 - oxynaphthalene - 3 : 8 - disul- 
phonic acid in a solution rendered alkaline 
with sodium carbonate, arid advantageously 
30 ia the presence of a small amoimt of pyridine. 
When die diazo compound can no longer be 
detected, about 10 parts of sodium chloride 
are added for every 100 parts by volume of the 
coupling mixture, and the dyestuff is filtered 
.35 off. In order to convert the dyestuff into its 
complex copper compound -it is dissolved in 
300 parts of hot water, 60 parts of pyridine 
are added and then a copper solution con- 
sisting of 3 parts of crystallirie copper sidr 
40 -phat^ 12 parts of water and 4.8 parts by 
volume of ammonia solution of 30 per .cent, 
suength. The whole: is- stuxed for about 6 
hours at 90— 95^ C: arid the dyestuff is pre- 
cipitated by the addition of 300 parts of 
45 sodium chloride solution of 30 per cent, 
strength. The dry dyestuff is a blackish 
powder which dissolves in water with a blue 
coloration and in concentraited sulphuric add 
with a dull blue coloration,' and dyes cotton 
50 level blue-grey tints which are fast to light. 
• - The coppering may also be carried out in 
the absence of pyridine, if desired in the pre- 
sence of a small' quantity of ethanohrriine. . 
A valuable dyestuff is also obtained by 
55 using, anstead of copper sulphate^ an equiva- 
lent quantity of nickd sulphate. 

Example 4. ? 
6.5 parts of the sodimn salt- of the disazo- 
dyestufE, which is obtained by coupling diazo- 
• <0 tised : 2-aminonaphthalene - '5 : 7 - disulphonic 
acid with 1-aminonaphtfaalene, further diazo- 
itising aind then coupling with l-amino-2- 
methoxy-5-riiethvl-benzene, aire diazotised as 
described in Example 1. The resulting 
M .thickly liquid diazo-magULi is coupled witfi 



3.2 parts of .lH>xynaphthalene- 4:8 - disul- 
phonic acid in the presence of a :small amount 
of pyridine in a solution rendered alkaline 
with sodium carbonate at 0—5° C- When 
the coupling is finished the precipitated dye- 70 
stuff is. filtered off. It is dissolved in 200 parts 
of hot' water and 40 parts of pyridine and 
converted into its copper compound as de- 
scribed in Example 1. The precipitated and 
dried dyestuff is a blackish powder which 
dissolves in water wth a blue coloration and 
in concentrated sulphuric acid with a duU 
violet coloration. On cottton it yields level 
grey dyeings of good fastness to light. 

Example 5. . ^ 
7.7 parts of the sodium salt of the .disazo- 
dyestuff, which is obtamed by coupling di- - - = 
azoused 2-aminonaphthalencH|: 8-dkulphonic 
acid with l-aminonaphthalene-^7-sulphonic 
acid, further diazorising and then coupling »5 
with l-amino-2:5-dimethoxybenzene, are dis- 
solved in 100 parts of water and diazotised 
at about 20** C after the addition of 0.7 pan 
of sodium nitrite dissolved in 5 parts of 
water and 3 parts of hydrochloric acid of 30 ™ 
per cenlt. strength diluted widi a small amount 
of water. The whole is stirxed for a few 
hours and then coupled at 0—5° C with 
2.3 parts of l-oxy-naphthalene-4-sulphonic 
add in a solution rendered alkaline with 95 
sodium carbonate., and advantageoudy in the 
presence of a small amount of pyridine. After 
a few hours, when the dyestuff has precipi- 
tated sufficientdy, it is filtered off. It is dis- 
solved in 200 parts of hot water and 40 parts 100 
of pyridine and converted into its copper 
compound as described in Example 1. TTie 
copper compound in the dry state is a blackish 
powder which dissolves in water with a green- 
blue coloration and in concentrated sulphuric 105 
acid with a dull blue coloraition, and dyes 
cotton very level bladdsb grey tints which 
are fast to light* 

A dyestuff having similar properaes is 
obtained by coupling the diazo disazo-com- 1.10 
pound with l-phenyl-3-methyl-5-pyrazolone- 
3^-sulphonic acid amide instead of l^xyna:ph- 
thalene-4-sulphonicr acid. • : 

Example 6. 

6 parts of die sodium salt of the disazo- 115 
dyestuff, which is obtained by coupling diazo- 
tised l-aminobenzene-4-sulphonic acid with 

1- aminonaphthalcne-7-sulphonic acid, further 
diazotising and then coupling with 1-amino- 

2- methoxy-5-methylbenzene, are diazotised as 120 
described in Exampfe 1 and then Goiioled to 
0-^5** C. with 2.3 parts of l-oxynaphthalene- 
4-sulphonic acid in a solution rendered alka- 
line with sodium carbonate. The coupling 
may be accelerate^ by die addition of a small 125 
amount of pyridine. The'dycstdff- is precipi- 
tated by the addition tf ' lOr-15* parts of 
sodium chloride for every 100 parts by volume 
of coupling nuxture, and the . dyestuff is 
-filtcred .cft It ds - dissolved itf 100 parts of hot 13U 



00»- 



NSOOCID: <GB 741578A,_L> 



■A- 



m 



^41,578 



20 



25 



water and 40 parts of pyridine, and converted 
into its copper compound as described in 
Example 1. The drye dyestufE is a blackish 
powder which dissolves in water and in con- 
centrated sulphuric add with a dull reddish 
blue coloration. It yields on cotton very level 
grey tints which are fast to light. 

By using l-aminobenzene-3-sulphonic acid 
as initial component a very sinnlar dyestuff 



is obtained. to 

In the following Table are given a few 
further cupriferous trisazo-dye^tuffs which 
can be made in the manner described in the 
foregoing Eicamples by coppering accom- 
panied by de-alkylation trisazo-dyestuffs ob- 15 
tainable from the initial components A, the 
middle components B and C and the end 
compcments D: 



B- 



Tint of 
cupriferous 
dyestuff on 
cotton 



^•e- ^ ^ ^ 



*«3 




m 

MO SO^H 

0 



O- 



HO 

^^^^^^^ 



reddish 
grey 



grey 
green 



greenish 
grey 



blackish 



grey 



blue 
green 



Example 7. 
A dyebath is prepared which contains in 
3000 parts of water 0.5 part of the cupriferous 
dyestuff obtainable as described in Example 1 
and 30 parts of crystalline sodium sulphate. 
100 parts of cotton are entered into the dye- 
badi at 50° C.,^ the temperaiture is raised to 
95** C, and dyeing is carried on for one hour 



at 90 — ^95 C The cotton is then rinsed and 
dried. It is dyed a level greenish grey tint, 
and the dyeing is distinguished by a very good 
fastness to light. 

What we claim is: 

1. MetaUifcrous trisazo-dyestuffs which 
correspond to the formula 
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-0— Me — O 
I I 

in which the group O— Me^O is bouad to 
the residues R3 and m positions vicinal to 
the azo linkage. Me represents the metal 
copper or nickel, represents the residue ot 
an initial component free from hydroxyl 
groups, R^ represents an aromatic residue 
conitaining at most 10 aryl carbon atoms, 
represents an aromatic residue of the benzene 
series, and R. represents a naphthaleaie 
residue free from amino groups and contam- 
ing at least one sulpiionic acid group or repre- 
sents a :>-pyrazolone residue, and in which the 
azo linkages connected to tne residues Ra and 
R3 are bound in para-posiaon relauvely to one 

another. ^ ^ , - j 

2. Metalliferous msazo-dyestufis as claimed 
in claun 1, which contain at least three and 
at most six sulphonic acid groups. 

3. Metalliferous trisazo-ayestults as claimed 
in r}^^rn 2 which. contain three or four sul- 
phonic add groups. t - j 

4. Metalliterous trisazo-dyestuns as dauned 
in claim 1, 2 or 3, in which the naphthalene 
residue R4 contains one or .two sulphonic add 
groups as the soie further substituents apart 
from the azo linkage and tibe — O — Me — O — 
group. ^ . , 

- 5. Any one of the metalliferous tnsazo-dye- 
stuffs described in BxampUs 1—6 and in the 
Table herein. 

6. A process for the manufacture of .metal- 
liferous trisazo-dyesituffs, wherein a trisazo- 
dyestuff wluch corresponds to the general 
formula 

R,— N - N— R^— N=N— R3— N =N— R4 

in which Ri represents the residue of an 
initial con^onent free from hydroxyl groups, 

Ra represents an aromatic residue contain- 
ing at most 10 aryl -fcarbon atoms, 
* R3 represents an aromatic residue of the 
benzene series^ and 

R^ represents the residue of an oxynaph- 
thalene sulphonic add free from amino 



groups and bound to the azo linkage m .a 
position vicinal ito a hydroxyl group or repre- 
sents a 5-pyrazolone residue, and < ':4^y*^ 
R3 are bound in para-position relatively to 
one another, and the residue R3 contains an 
alkoxy group of low molecular wdght m a 
position vicinal to the azo linkage connectmg 
withR^ 

is treated with an agent yielding : copper or 
nickel under conditions such that the corres- 
ponding ortho:ortho*-dioxy-azo-metal com- 
plex is formed. , 

7. A process as claimed m claim 6, wherem 
there is used as starting material a trisazo- 
dyestirff which contains at least three and at 
most six, and advantageously three or four, 
sulphonic acid groups. 

8. A process as claimed in datm 6 or 7, 
wherein jhere is used as starting material a 
trisazo-dyestuff in which the re^due R3 repre- 
sents a benzene residue which contains a 
methoxy group in ortho-position to the azo 
{linkage connecting R3 with R4 

9. A process as claimed in claim 6, 7 or 8, 
wherein there is used as starting material a 
trisazo-dyestuff in which the residue R^ repre- 
sents (the residue of a monooxy-naphthaiene 
mono- or di-sulphoiuc acid free from further 
substituents. 

10. A process as claimed in any of claims 
6—9, wherdn there is used as the agent 
yielding metal a copper-ammine compound. 

11. A process for the manufacture of a 
xnetaUiferous trisazo-dyestuff conducted sub- 
stantially as described in any one of Examples 
1—6 or with reference to the Table herein. 

12. A dyemg or printing process in which 
a metalliferous trisazo-dyestuff claimed in any 
one of daims 1 — ^5 is used. 

13. A dyeing process cwiducted substan- 
tially as described in Example 7. 

14. Material which has been dyed or 
printed by the process daimed in daim 12 or 
13. 

ABEL & IMRIE, 
Agents for the Applicants, 
Quality House, Quality Court, 
Chancery Lane, Lradon, W.C.2. 
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